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Combined Analysis of Synchronous AIRS/AMSU-A
Radiances from Aqua for Gravity Waves

Analysis of Gravity Waves in AIRS/AMSU/HSB (AAH)
Temperature Retrievals

SCIENCE GOAL.: Global 3D Characterizations of Stratospheric
Gravity Waves for Constraining Subgrid-scale Parameterizations
of Large-scale Gravity Wave Effects in NWP & Climate Models
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October 910
lllustrate Overall Science Goals in
Application to One Orographic

Gravity Wave Event

1. Are Gravity Waves Resolved in
AMSU-A Thermal Radiances?
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Temperature Perturbations at 90 hPa: +24 hour forecast for 14 January 2003 at 1200 UTC
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Are Gravity Waves Resolved in
AMSU-A Thermal Radiances?

Looks Promising...

—> Validate Using 3D Forward Model




Extension to Other AMSU-A Channels %c.eg@yeemg
cli r h
(a) AMSU-A on NOAA-15

N n (@)
(@) o (@)

o

~
3
A
<
N
L
-
—_
wn
w
=
o

pressure height Z (km)

o
()

—_—
o

Channels 9, 10, ; }0
L 1 1 | 1 1 L | ! 1 1 | 1 1 1 K AN (S SR O I U R T | O

-400 -600 -800 -1000 0.020.040.060.08 0.1
km km'™




Model-Data Comparison by 3D Forward Modeling & ﬁ
(Simulate AMSU-A Measurement of Modeled T(X,Y,Z) Fields) %"C"i[‘,be, 0. ,3";&}[‘9
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Point-by-Point Comparisons
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Are Gravity Waves Resolved in
AMSU-A Thermal Radiances?

Yes!

(but not as well as in AIRS radiances...)

What about other AMSU and AIRS
Channels?




AMSU-A Channels 9-14 Radiances:
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Multichannel AIRS Radiances: 14 Jan 2003

[a] AIRS at ~2.5 hPa

|7€3hannel Z5
(667. 775cm )

[b] AIRS at 10 0 hPa

E?hannel 79
(668 787 cm")
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[c] AIRS at ~3o o hPa
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[d] AIRS at ~80.0 hPa
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AIRS/AMSU Temperature Retrievals: 14 January 2003 1229 EST
T, at1.687 hPa
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New Science from This Mountain
Wave Observation

What Causes the Abrupt Phase Line Orientation Change at
the Channel 11-12 Interface at ~10 hPa?




Wind Speeds and Directions sC.encmMeetmg
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(b) 14 January 2003: 1200 UTC (b) Wind Hodog1 aph
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Mountain Wave Modeling sC.enemMeetm
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Validation of High-Resolution High-
Altitude NWP Models
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Fully Integrated AIRS/AMSU Analysis
of a Variety of Gravity Wave Events

Collaborative characterization of global gravity wave
properties, sources, and momentum fluxes using all the
fools we have available in the AIRS/AMSU Kkit....




Stratospheric Gravity Waves Generated by & m : 8y
Deep Tropical Convection: 14 Jan 2003  Ocbberoabpe.

.14 UTC 3.9 AIRS Rad Pert
2.5 hPa, , Color +/-1K
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Backup Slides Follow... W SR
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High Tropopause with High Relative Humdity @ M. ¢

October 91Ppm

on 14 January, 2003 on the 217.0 mb
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AIRS Result for 14 Jan 2003
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AMSU-A on 4 Satellites (8 overpasses per day) October 912

AMSU-A Observations
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Very High Resolution Numerical Weather & m:
Prediction (NWP) Model Runs October oIy

ECMWF IFS T,511 L60 0.35° (~40km) 0.1 hPa (~65 km) hybrid o-p
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3D Temperature Weighting Functions From em
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Objective Validation of Subgrid-scale 'S m 8
Orographic Gravity Wave Drag Schemes  ocibero-ibpe.s
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